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(54) Image reading apparatus 

(57) An image reading apparatus whose placement 
area is small and which can obtain an excellent image 
is provided. An image reading apparatus 1 is provided 
with a contact glass 300 which is disposed vertically, a 
conveying belt 505 which conveys a leading edge of a 
photograph rotatably disposed along the contact glass 
300 to a reading reference position T, and a first suction 
portion 531 which makes a first suction duct 532 a neg- 
ative pressure by a firs suction fan 503 to suck the pho- 
tograph form a plurality of suction holes formed in the 
conveying belt 505. An image is read from a photograph 
which is sucked to the conveying belt 505 at a reading 
position and is held so as to be spaced from the contact 
glass 300 by a predetermined distance while moving a 
carriage 301 upward along the contact glass 300. Since 
the contact glass 300 is disposed generally vertically, a 
placement area for the apparatus is made small and a 
distance between a photograph and the contact glass 
300 is set to be large that Newton's rings do not occur. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to an image 
reading apparatus which reads an image recording on 
an original by moving a reading unit, and in particular to 
an image reading apparatus which is provided with a 
conveying unit for conveying an original to a reading po- 
sition while sucking the original. 

DESCRIPTION OF THE RELATED ART 

[0002] Conventionally, an image reading apparatus 
which is provided with an original conveying section 
conveying an original while sucking the original and 
which reads an image recorded on an original has been 
known. As shown in Fig. 11 A, an image reading appa- 
ratus of this kind is provided with an image reading sec- 
tion 900 which has a contact glass 901 fixed generally 
vertically so as to cover an upper opening of a box-like 
casing 915 and a reading unit 902 which is positioned 
inside the casing 915 and which reads an image record- 
ed on an original while moving along the contact glass 
902, and an original conveying section 91 0 which is dis- 
posed above the contact glass 901 and conveys the 
original to a predetermined reading position while suck- 
ing the original. As shown in Figs. 1 1 A and 1 1 B, the orig- 
inal conveying section 910 is provided with an endless 
conveying belt 903 entrained about rollers 911 , 912 and 
913 which are each formed with a plurality of suction 
holes 906, a suction duct 905 which is formed on inside 
(upper side) of the endless conveying belt 903 with rec- 
tangular suction openings 907 along a direction of for- 
mation of the suction holes 906 for sucking the original 
on the endless conveying belt 903 : and a suction fan 
904 which is disposed on a side opposed to the contact 
glass 901 via the suction duct 905 and which sucks air 
inside the suction duct 905. 

[0003] In this image reading apparatus, while an orig- 
inal is being sucked on to the suction holes 906 formed 
in the conveying belt 903 via the suction openings 907 
by sucking air inside the suction duct 905 according to 
actuation of the suction fan 904, the endless conveying 
belt 903 is rotated in a direction of an arrow in Fig. 11 A 
by rotating the rollers 911 , 912 and 913 by a driving unit 
(not shown) to convey the original up to a reading posi- 
tion, and an image recorded on the original is read while 
moving the reading unit 902 in a state that the original 
is pressed to the contact glass 901 . 
[0004] However, in the above image reading appara- 
tus, there are the following problems. First, there is a 
problem that, when the original is a glossy original such 
as a photograph, Newton's rings occur due to interfer- 
ence between light reflected from a surface of an original 
and light reflected via the contact glass, which is caused 
by a thin air layer formed between the original and the 
contact glass, so that an excellent image can not be ob- 


tained. Secondly, since the contact glass is fixed to the 
contact glass generally horizontally with a placement 
face of the apparatus, the contact glass requires a prop- 
er area or size larger than an original area, for reading 

5 an original placed on the contact glass, and the casing 
to which the contact glass is fixed requires a size larger 
than the area of the contact glass for allowing movement 
of the reading unit. Therefore, there is another problem 
that the placement area for the entire apparatus be- 

w comes large, and a space saving of the placement area 
required in recent years can not be achieved. 

SUMMARY OF THE INVENTION 

15 [0005] In view of the circumstances, a first object of 
the present invention is to provide an image reading ap- 
paratus which can prevent Newton's rings from occur- 
ring to obtain an excellent image. A second object of the 
invention is to provide an image reading apparatus 

20 which can prevent Newton's rings from occurring to ob- 
tain an excellent image and which has a small place- 
ment area for this apparatus. 

[0006] In order to achieve the above first object, ac- 
cording to the present invention, there is provided an 
25 image reading apparatus comprising: a contact glass, a 
conveying belt which is disposed along the contact glass 
and conveys an original to a predetermined reading po- 
sition ; a suction unit which sucks the original to the con- 
veying belt; and a reading unit which moves along the 

30 contact glass to read an image on the original, wherein 
the conveying belt is disposed so as to form a predeter- 
mined distance gap between an image face on the orig- 
inal sucked on the conveying belt and a surface of the 
contact glass, and the reading unit performs reading of 

35 the image on the original put in a state that the original 
is sucked on the conveying belt during actuation of the 
suction unit. 

[0007] The image reading apparatus of the present in- 
vention is provided with the conveying belt which is dis- 
40 posed along the contact glass and conveys an original 
to a predetermined reading position, and the suction unit 
which sucks the original to the conveying belt. The con- 
veying belt is disposed so as to form a predetermined 
distance gap between an image face on the original 
45 sucked to the conveying belt and the surface of the con- 
tact glass. This predetermined distance is set to a dis- 
tance larger than the distance in which light reflected 
from an original face sucked to the conveying belt and 
light reflected from the surface of the contact glass in- 
50 terfere with each other. Reading of the image on the 
original in a state that the original sucked to the convey- 
ing belt is performed so that Newton's rings can be pre- 
vented from being generated and an excellent image 
can be obtained. 
55 [0008] Further, the image reading apparatus may be 
provided with a control section which controls drivings 
of the suction unit, the conveying belt and the reading 
unit. When such a constitution is employed that the con- 
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trol section, during a period from a start of actuation of 
the suction unit to a stop of actuation thereof, drives the 
conveying belt rotate so as to convey the original to the 
reading position, drives the reading unit move so as to 
perform reading of the original after a stop of rotation of 
the conveying belt, and drives the conveying belt rotate 
so as to discharge the original after completion of read- 
ing of the image, conveying of the original to the reading 
position, reading of the original and discharging of the 
original can be performed during actuation of the suction 
unit, so that it is possible to prevent Newton's rings from 
being generated during the reading time and it is possi- 
ble to prevent conveyance inferiority of the original due 
to contacting with the contact glass during conveyance 
of the original. 

[0009] Further, when such a constitution is employed 
that the contact glass is disposed generally vertically 
and an image of the original is read while moving the 
reading unit along the contact glass upward or down- 
ward, a placement area for the image reading apparatus 
can be reduced. Since the original is sucked to the end- 
less conveying belt at the reading position and it is 
spaced from the contact glass by a predetermined dis- 
tance, Newton's rings can be prevented from being gen- 
erated and an excellent image can be obtained. Accord- 
ingly, the above second object can be achieved. Also, 
when such a constitution is employed that the reading 
unit is moved upward to read an image : influence to the 
image due to vibrations generated according to move- 
ment of the reading unit can be reduced as compared 
with a case that the reading unit is moved downward to 
read an image. 

[001 0] Further, when such a constitution is employed 
that a reference position for a reference when an original 
begins to be read by the reading unit is provided at a 
lower portion of the contact glass, and a stopping mem- 
ber which stops the original at the reference position, 
even when an original has fallen during conveyance of 
the original, the original can securely be stopped at the 
reading position. 

[0011] Furthermore, when the image reading appara- 
tus is provided with a first paper feeding opening which 
is positioned at an upper position of the contact glass 
and through which an original is inserted; and a convey- 
ing path which guides an original inserted from the first 
paper feeding opening to the reference position along 
the contact glass, and the conveying path is constituted 
by first and second conveying paths, the first conveying 
path being formed by a guide member disposed above 
the conveying belt and the contact glass, and the sec- 
ond conveying path being formed by the conveying belt 
and the contact glass, and a second paper feeding path 
for inserting an original into the conveying path is formed 
between the conveying belt and the guide member, and 
originals inserted from the first paper feeding opening 
and the second paper feeding opening are conveyed to 
the reference position by the conveying belt, the original 
inserted from the first paper feeding opening is con- 


veyed to the reading position via the first and second 
paper feeding paths according to rotation of the convey- 
ing belt. Since the second paper feeding opening is 
formed between the guide member and the conveying 

5 belt, an original inserted from the second paper feeding 
opening is conveyed to the reading position according 
to rotation of the conveying belt without interposition of 
the first conveying path. Therefore, a conveyance dis- 
tance of the original inserted from the second paper 

io feeding opening to the reading position (reference po- 
sition) becomes short so that a conveyance time of the 
original can be shortened. 

[0012] Besides, when the image reading apparatus is 
further provided with a paper feeding unit which feeds 

is an original from the second paper feeding opening to 
the conveying path, a processing efficiency is improved 
when many originals are conveyed and processed, so 
that the conveying time can further be shortened. 
[0013] Moreover, the image reading apparatus is fur- 

20 ther provided with a first paper feeding tray on which an 
original inserted from the first paper feeding opening is 
placed, a second paper feeding tray on which an original 
inserted from the second paper feeding opening is 
placed, and a paper discharging tray for receiving an 

25 original which has been read, where the paper discharg- 
ing tray is disposed below the conveying belt and the 
second paper feeding tray is disposed between the first 
paper feeding tray and the conveying belt, so that the 
height of the second paper feeding tray which is fre- 

30 quently used is prevented from being set to be high un- 
necessarily and operability can be improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 


Fig. 1 is aside sectional view showing an entire con- 
stitution of an image reading apparatus of an em- 
bodiment to which the present invention is applica- 
nt? ble; 

Fig. 2 is a side sectional view illustratively showing 
a drive system of the image reading apparatus of 
the embodiment; 

Fig. 3 is an appearance perspective view showing 
45 a mounting state of a contact glass of an image 
reading unit; 

Fig. 4 is an appearance perspective view showing 
an ascending and descending structure of a car- 
riage; 

50 Fig. 5 is a side sectional view showing details of a 
first suction portion and a second suction portion; 
Fig. 6 is a front view of the first suction portion and 
the second suction viewed from line 6-6 section in 
Fig. 5; 

55 Fig. 7 is a sectional view of the first suction section 
viewed from line 7-7 section in Fig. 6; 
Fig. 8 is a flowchart showing an image reading rou- 
tine executed by a CPU of a control section; 
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Fig. 9 is a flowchart showing details of an automatic 
paper feeding mode processing subroutine of the 
image reading routine; 

Fig. 1 0 is a flowchart showing details of a panorama 
mode processing subroutine of the image reading 
routine; and 

Figs. 1 1 A and 11 B show explanatory views, Fig. 1 1 A 
being a sectional view and Fig. 1 1 B being a bottom 
view of a reading portion. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[001 5] An embodiment where the present invention is 
applied to an image reading apparatus for reading an 
image of a photograph will be explained below with ref- 
erence to the drawings. Incidentally, this image reading 
apparatus is installed in a photo processing shop or the 
like, and it is provided for such a service for reading an 
image on a printed photograph brought in the shop by 
a customer or an image on a photograph printed in the 
shop, processing and editing the image, and recording 
it in such a recording medium as a CD-R or the like. 

(Constitution) 

[0016] As shown in Fig. 1 , an image reading appara- 
tus 1 of this embodiment is provided with an image read- 
ing unit 3 which reads images on photographs which are 
originals and a conveying unit 2 which conveys photo- 
graphs to a predetermined reading position 800 where 
reading is performed by the image reading unit 3 one by 
one. 


<lmage Reading Unit> 

[0017] The image reading unit 3 is provided with a 
contact glass 300 comprising a transparent glass dis- 
posed generally vertically, a white reference plate 323 
for shading correction disposed below the contact glass 
300, and a carriage 301 serving as a reading unit and 
reading an image on a photograph while moving along 
the contact glass 300 by a distance corresponding to 
the length of the photograph. 

[0018] As shown in Fig. 3, the contact glass 300 is 
mounted to a frame 350. The frame 350 has a mounting 
face 351 formed with a rectangular opening with a size 
slightly smaller than that of the contact glass 300 and it 
is formed in a generally U-shaped sectional configura- 
tion. The contact glass 300 is arranged to the opening 
of the mounting face 351 , and end faces thereof are 
sandwiched between plate-shaped mounting members 
352 which totals 6, i.e., 3 for each of left and right sides 
of the mounting face 351 . The contact glass 300 is fixed 
to the frame 350 by screwing from the mounting mem- 
bers 352 side. Rectangular supporting faces 353, ex- 
tending in a direction perpendicuiarto the mounting face 
351 , are formed at a lower end portion of the frame 350. 


The supporting faces 353 is fixed to a lower frame 701 
(refer to Fig. 1) constituting a bottom face of the image 
reading apparatus 1 . For this reason, the contact glass 
300 is supported (arranged) generally perpendicularly 
5 to an install face for the image reading apparatus 1 . The 
white reference plate 323 is screwed to the lowermost 
end portion of the opening of the mounting face 351 like 
the contact glass 300. Incidentally, four resin-made legs 
702 coming in contact with a placement face are fixed 
10 to the lower frame 701 on a placement face side of the 
lower frame at predetermined intervals . 
[0019] The contact glass 300 and the white reference 
plate 323 constitute flat faces generally equal to each 
other in a vertical direction through a rotating body sup- 
is porting member 61 5 with a generally R-shaped section 
which constitutes a portion of a discharging section 60 
described later and supports a plurality of rollers 602 
(rotary bodies) (also referto Fig. 1). The plurality of roll- 
ers 602 are arranged continuously in a staggered man- 
20 ner such that outer peripheries of the rollers which are 
adjacent to one another in an original conveying (dis- 
charging) direction overlap one another. 
[0020] As shown in Fig. 1 , the carriage 301 is consti- 
tuted as an integral unit provided with a light source 303 
25 such as a Xenon lamp irradiating light on a photograph, 
a plurality of mirrors 304, 305, 306 and 307 for changing 
an optical path of reflected light from a photograph, a 
lens unit 308 for focusing reflected light from the mirror 
307, a color image sensor 309 comprising three CCDs 
30 performing photoelectric transfer on the reflected light 
focused for respective three colors of RGB, and a sen- 
sor board 325 attached with the image sensor 309. 
[0021] Also, the image reading unit 3 is provided with 
a driving pulley 31 9 moving the carriage 301 disposed 
35 on an upper side in upward and downward directions 
(vertically) along the contact glass 300 and an idle pulley 
320 disposed on a lower side, and a timing belt 321 is 
entrained about the driving pulley 31 9 andthe idle pulley 
320. As shown in Fig. 4, another pulley 326 having a 
40 diameter largerthan that of the driving pulley 31 9 is fitted 
to a pulley shaft for the driving pulley 31 9 on a side op- 
posed to the driving pulley 319. A rotation driving force 
from a carriage motor M3 which is reversibly rotatable 
and serves as a driving source for the carriage 301 is 
45 transmitted to the pulley 326 via a timing belt (not 
shown). 

[0022] The carriage 301 is supported at its both sides 
by cylindrical supporting member 570 and 571 which are 
slidable against a pair of rod-like guide shafts 333 and 
so 334 respectively. Both ends of the guide shafts 333 and 
334 are fixed to plate-like upper frame 331 and a plate- 
like lower frame 332 arranged so as to be separated 
from each other in a vertical direction. The supporting 
members 570 and 571 are made of high polymer resin 
55 and they are formed so as to have inner diameters 
slightly larger than outer diameters (diameters) of the 
guide shafts 333 and 334. Therefore, the carriage 301 
supported by the supporting members 570 and 571 is 
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constituted so as to be slidable in upward and downward 
directions according to guidance of the guide shafts 333 
and 334. 

[0023] As shown in Fig. 2, the driving pulley 31 9 and 
the timing belt 321 are rotated in a clockwise direction 
according to a normal rotating drive of the carriage mo- 
tor M3 so that the carriage 301 is moved upward, and 
the driving pulley 31 9 and the timing belt 321 are rotated 
in a counterclockwise direction according to a reverse 
rotating drive of the carriage motor M3 so that the car- 
riage 301 is moved downward. As shown in Fig. 1, a 
home position sensor 330 comprising a transmission 
type sensor for detecting a home position H of the car- 
riage 301 is disposed on the lower frame 701 . The car- 
riage 301 can move upward and downward along the 
contact glass 300 from the home position H (restricted 
by the upper frame 331) to a position in the vicinity of 
an upper end of the contact glass 300 (a dotted line po- 
sition shown in Fig. 2). Also, a reference position T which 
serves as a stopping reference of a photograph con- 
veyed by the conveying unit 2 is set at a lower portion 
of the contact glass 300, and the photograph is caused 
to abut on a stopping unit (described later) provided at 
tho reference position T to be stopped at a reading po- 
sition 800. Incidentally, this reference position T is also 
set as an original reading start position of the carriage 
301 . Further, the vicinity below the white reference plate 
323 is set at the home position H of the carriage 301 . 

<Conveying Unit> 

[0024] As shown in Fig. 1 , the conveying unit 2 is pro- 
vided with a manual paper feeding section 10 having a 
manual paper feeding opening 10C which is disposed 
at an upper portion of the contact glass 300 and which 
serves as a first paper feeding opening, a conveying 
path 700 which is constituted by a first conveying path 
1 09 and a second conveying path 507 as described later 
and guides a photograph (its leading edge) along the 
contact glass 300 from the manual paper feeding open- 
ing 1 0C to a reading position 800 (the reference position 
T), an original conveying section 50 which conveys a 
photograph along the conveying path 700, an automatic 
paperf eeding section 20 which feeds a photograph hav- 
ing a predetermined length or less between the manual 
paper feeding section 1 0 and the original conveying sec- 
tion 50, and a discharging section 60 which discharges 
a photograph whose image has been read by the car- 
riage 301 . 

[0025] Incidentally, the photograph having the prede- 
termined length or less (hereinafter, referred to as "S- 
size photograph") includes, for example, an E-size (88 
mm x 1 1 7 mm) photograprv an L-size (88 mm x 1 27 mm) 
photograph, a 4R size (4 inches x 6 inches = 1 01 .6 mm 
x 152.4 mm) photograph, a high vision size (88 mm x 
156 mm) photograph, an instant photograph small (86 
mm x 54 mm), an instant photograph large (86 mm x 
108 mm), and a photograph having a length longer than 


the predetermined length (hereinafter, referred to as "a 
panorama photograph 0 ) includes, for example, a pano- 
rama photograph (88 mm x 254 mm). 
[0026] The manual paper feeding section 10 is con- 

5 stituted by a cover 1 01 which can be opened/closed by 
rotating the cover about a rotation shaft 102 manually, 
the manual paper feeding opening 10C through which 
a panorama photograph is inserted, a guide portion 1 1 0 
which guides a panorama photograph to the manual pa- 

10 perfeeding opening 10C, aframe 108 (also refer to Fig. 
5) comprising a manual paper feeding tray 108a on 
which a panorama photograph is placed (for supporting 
a panorama photograph) and a guide frame 108b dis- 
posed so as to be separated from an upper surface of 

15 the contact glass 300 by a predetermined distance po- 
sitioned through a bent portion bent at an obtuse angle, 
a second suction portion 150 which serves as a suction 
unit and which is formed integrally with the frame 108 
so as to suck a panorama photograph, and an empty 

20 sensor 1 1 1 which is disposed in the vicinity of an upper 
end of the frame 1 08 so as to detect presence/absence 
of a panorama photograph. 

[0027] The cover 1 01 can be opened/closed manual- 
ly, as described above, and it has a function for prevent- 

25 ing foreign matters such as dusts from being mixed in 
the image reading apparatus 1 by closing the cover 1 01 
when any panorama photograph is not placed on the 
manual paperfeeding tray 1 08a, namely, when the man- 
ual paper feeding tray is not used, and a function for 

30 preventing external light from entering in the image 
reading apparatus 1 by closing the cover 101 at a time 
of reading an image on a photograph. 
[0028] The guide portion 1 1 0 is constituted by mount- 
ing idle rollers 1 04, 1 05, 1 06 and 1 07 to a guide member 

35 103 with a generally triangular sectional configuration. 
These idle rollers 104, 105, 106 and 107 are disposed 
such that, when a panorama photograph is inserted 
from the manual paper feeding opening 10C manually 
or when a panorama photograph is conveyed, the idle 

40 rollers rotate in contact with an image face of the pho- 
tograph, thereby reducing contact resistance between 
the panorama photograph and the guide member 103 
and preventing the image face on the photograph from 
being injured. 

45 [0029] The frame 1 08 has the manual paper feeding 
tray 1 08a and the guide frame 1 08b formed integrally of 
black resin with each other. As described above, the 
manual paper feeding tray 108a positioned above the 
curved portion is curved to the conveying path 700, so 

so that foreign matters are prevented from being directly 
mixed in the conveying path 700 from the manual paper 
feeding opening 1 0C. The guide frame 1 08b positioned 
below the curved portion forms a first conveying path 
1 09 serving as an upper side conveying path of the con- 

55 veying path 700 in association with a surface of the con- 
tact glass 300, and it functions as a supporting face for 
supporting a panorama photograph. As shown in Fig. 6, 
a plurality of ribs 130 extending in a conveying direction 
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of a panorama photograph are formed on a face op- 
posed to the contact glass 300 of the guide frame 1 08b, 
and a panorama photograph is brought in line contact 
with these ribs 1 30 so that contact resistance is reduced 
at a conveying time. Also, a rectangular suction opening 
125 is formed generally at a central portion of the guide 
frame 108b, and a generally central portion of a pano- 
rama photograph is sucked by the second suction por- 
tion 150. 

[0030] As shown in Fig. 5, the second suction portion 
1 50 is constituted by a bag-like second suction duct 1 20 
formed of resin integral with the frame 1 08 and a second 
suction fan 1 21 screwed on a side of the second suction 
duct 120 opposed to an air suction opening 125. The 
second suction fan 121 has a fan 128 constituted by 
mounting a plurality of blades around a boss 1 22 inside 
a box-like casing 1 26. A generally circular vent hole 1 24 
is formed in the casing 1 26 on a side of the second suc- 
tion duct 120, and a discharge opening 127 is formed 
on a side opposed to the second suction duct 1 20. Since 
air sucked from the air suction opening 125 is dis- 
charged from the discharging opening 1 27 due to actu- 
ation of the second suction fan 121 (rotation of the fan 
1 28), a panorama photograph is sucked via the air suc- 
tion opening 125 and it is supported by the ribs 130 on 
the guide frame 1 08b. A suction force of the second suc- 
tion portion 1 50 is set to be weaker than a suction force 
of a first suction portion 531 described later. 
[0031] In this embodiment, while the thickness of a 
photograph is about 0.3 mm, a distance from a surface 
of each rib 130 to a surface of the contact glass 300 is 
set to be about 1mm. Accordingly, a surface (an image 
face) of a panorama photograph sucked by the second 
suction portion 150 and supported by the ribs 130 is 
spaced from the surface of the contact glass 300 by a 
predetermined distance (about 0.7 mm). 
[0032] The original conveying section 50 is constitut- 
ed by an endless conveying belt 505 which is entrained 
about rollers 501 , 502, 533 and 504, the first suction por- 
tion 531 which sucks a photograph surrounded by the 
conveying belt 505 on to the conveying belt 505, and a 
stopping member 508 which is positioned at a lower por- 
tion of the contact glass 300 and driven so as to freely 
advance to/retract from the conveying path 700 (the 
second conveying path 507), thereby stopping the pho- 
tograph at the reference position T (the reading position 
800). 

[0033] The conveying belt 505 forms the second con- 
veying path 507 in association with a surface of the con- 
tact glass 300, which is continuous to the above-de- 
scribed first conveying path and serves as a lower por- 
tion side conveying path of the conveying path 700. As 
shown in Fig. 6, the conveying belt 505 is constituted by 
two black conveying belts 505a and 505b extending in 
parallel with each other in the original (photograph) con- 
veying direction, and a plurality of suction holes 550 for 
suction are formed in each of the endless belts 505a 
and 505b so as to extend in two line manner along the 


original conveying direction. Incidentally, in orderto im- 
part tension on the conveying belt 505, the roller 504 is 
mounted so as to be rotatable about a fulcrum posi- 
tioned at one side of a lever 51 0 having a fulcrum at its 
5 central portion and a predetermined biasing force is ap- 
plied to the other side of the lever 51 0 by a spring (refer 
to Fig. 1). Further, the conveying belt 505 covers a por- 
tion of the contact glass 300, and the length of the con- 
veying belt 505 in the original conveying direction is set 
10 to be shorter than the length of an original with the max- 
imum size to be read. Furthermore, the conveying belt 
505 is disposed downstream (below) and adjacent to the 
guide frame 108b. 

[0034] As shown in Fig. 5, the first suction portion 531 
15 is constituted by a first suction duct 532 and a first suc- 
tion fan 503. The first suction duct 532 has a box-like 
shape formed of black resin. The first suction duct 532 
is disposed such that its one side on the contact glass 
300 comes in contact with a portion of the conveying 
20 belt 505 positioned between the rollers 533 and 502 
through a beam described later, and an attaching plate 
553 where a generally circular vent hole 556 is formed 
at its central portion is screwed to the other side of the 
first suction duct 532 which is opened. The first suction 
25 fan 503 is fixed to the attaching plate 553 by screws (not 
shown). The first suction fan 503 has in a box-like casing 
557 a fan 561 formed by mounting many blades 560 
about a boss 559. A discharging opening (not shown) is 
formed in the casing 557 on a back side of the drawing 
30 of Fig. 5. 

[0035] As shown in Fig. 6, two lengthwise suction 
openings 552a and 552b extending along the original 
conveying direction are formed at a generally central 
portion in the first suction duct 532 on the contact glass 
35 300 side, and the endless belts 505a and 505b are en- 
trained about the rollers 533 and 502 so as to close 
these suction openings 552a and 552b. As described 
above, suction holes 550 extending in two lines along 
the suction openings 552a and 552b are formed in each 
40 of the endless belts 505a and 505b. Therefore, a pho- 
tograph is sucked on the conveying belt 505 via the suc- 
tion holes 550 of the endless belts 505a and 505b and 
the suction openings 552a and 552b of the first suction 
duct 503 according to actuation of the first suction fan 
45 503 (rotation of the fan 561), and air sucked from the 
suction holes 550 is discharged from the discharging 
opening (not shown) of the first suction fan 503. 
[0036] The first suction duct 532 has four ribs 551 a, 
551 b, 551 c and 551c extending along the original con- 
so veying direction on both outer sides of the suction open- 
ings 552a and 552b. These ribs support both outer sides 
of a photograph which are not supported by the endless 
belts 505a and 505b disposed at the central portion, and 
they reduce contact resistance between the photograph 
55 at a time of conveying and the first suction duct 532 sur- 
face by bringing the photograph in line contact with the 
first suction duct 532, thereby preventing the photo- 
graph from being skewed. 


6 


BNSDOCID: <EP .1313304A2j_> 


11 


EP1 313 304 A2 


12 


[0037] Also, the first suction duct 532 has three verti- 
cal beams 580 extending in the original conveying di- 
rection at both sides of each of the suction openings 
552a and 552b and at a central portion therebetween, 
and three horizontal beams 585 extending at an angle 
of about 90° to the vertical beams 580. The vertical 
beams 580 and the horizontal beams 585 project from 
a surface of the first suction duct 532 to the side of the 
contact glass 300 to support each of the endless belts 
505a and 505b. For this reason, a contact area between 
each of the endless belts 505a and 505b and the first 
suction duct 503 surface is reduced and a contact re- 
sistance is reduced. Two vertical beams 580 of the six 
vertical beams which are disposed at a center of each 
of the suction openings 552a and 552b and six horizon- 
tal beams 585 prevent each of the endless belts 505a 
and 505b from deforming due to suction and therefore 
prevent a photograph from deforming. 
[0038] As shown in Fig. 7, the height (length) of each 
of the ribs 551 a to 551 d from the first suction duct 532 
and the length the height of the vertical beam 580 (the 
horizontal beam 585) from the first suction duct 532 plus 
the thickness of each of the endless belts 505a and 505b 
are set to be equal to each other. Thereby, flatness of a 
photograph sucked on the endless belts 505a and 505b 
is maintained. Also, a distance from the surface of the 
conveying belt 505 to the surface of the contact glass 
300 and a distance from the surface of each of the ribs 
551 a to 551 d to the surface of the contact glass 300 are 
set to about 1mm like the above-described manual pa- 
per feeding section 10. Therefore, a surface (image 
face) of a photograph sucked on the suction belt 505 by 
the first suction portion 531 and supported by the ribs 
551 a to 551 d is spaced from the surface of the contact 
glass 300 by a predetermined distance (about 0.7mm). 
Also, a panorama photograph sucked and supported by 
both the first suction portion 531 and the second suction 
portion 150 is sucked and retained in a state where the 
photograph is spaced from the contact glass 300 by a 
predetermined distance and has a flatness. 
[0039] As shown in Fig. 6, the length of the conveying 
belt 505 positioned between the rollers 533 and 502 is 
set to be longer than the length of the S-size photograph 
in the original conveying direction and be shorter than 
the length of the panorama photograph in the original 
conveying direction. That is to say, the first suction duct 
532 has such a length that a high vision size photograph 
of the S-size photographs which has the maximum 
(MAX) length in the original conveying direction is 
sucked over its original conveying direction in a state 
that a leading edge of the high vision size photograph 
has abutted on the stopping member 508 (stoppers 
508a and 508b) and a portion of a panorama photo- 
graph on its rear end side is sucked. 
[0040] The first suction duct 503, and the endless 
belts 505a and 505b are colored to black which is the 
same color as that of the above-described frame 1 08 
(have the same reflectance as the frame 1 08) in order 


to prevent influence of a background generated at a time 
of reading a photograph. That is, by making the back- 
ground colors of these members uniformly black, an in- 
fluence of an edge portion of the conveying belt or shad- 

5 ows of the suction holes is prevented, and such a draw- 
back that a phenomenon that a character (s) written on 
a back surface of a photograph grows transparent be- 
cause the photograph is a thin original (having a rela- 
tively high transmission), a so-called "a see-through 

10 state" of a photograph occurs so that the character is 
read together with a photograph image is prevented. Al- 
so, by making the frame 108 black, a drawback that an 
edge portion of the suction opening 125, a lower end 
side edge portion of the guide frame 1 08b, an upper end 

15 side edge portion of the first suction duct 532 and the 
like are seen through a photograph is prevented. 
[0041] The stopping member 508 is constituted by 
two stoppers 508a and 508b. These stoppers 508a and 
508b are attached on a lower side of the conveying belt 

20 508 so as to be able to advance to/ retract from the con- 
veying path 700 (the second conveying path 507) in par- 
allel with each other, and they abut on a leading edge 
of a photograph being conveyed to stop the photograph 
at the reading position 800 on the basis of the reference 

25 position T (refer to Fig. 1 ). Further, skewing of a photo- 
graph is more securely corrected by providing the stop- 
pers 508a and 508b outside the conveying belt 50a and 
causing them to abut on an outerside of the photograph . 
[0042] As shown in Fig. 1 , the automatic paper feed- 

30 ing section 20 is provided with a paper feeding tray cover 
200 which is opened/closed manually a paper feeding 
tray 202 on which a plurality of S-size photographs are 
stacked, a feeding-out opening 20C through which an 
S-size photograph on the paper feeding tray 202 is in- 

35 serted, guides 204 and 205 which guide an S-size pho- 
tograph inserted from the feeding-out opening 20C 
downstream, a paper feeding portion 21 which serves 
as a paper feeding unit and which feeds an S-size pho- 
tograph along a paper feeding path 203 formed with the 

40 guides 204 and 205, and an empty sensor 206 which 
detects presence/absence of an S-size photograph on 
the paper feeding tray 202. 

[0043] The paper feeding tray 202 has a spring 230 
which pushes the paper feeding tray 202 from the lower 

45 side thereof and a rotating shaft 231 , and it is put in a 
state where it has always been pushed up about the ro- 
tating shaft 231 by the spring 230. 
[0044] The paper feeding tray cover 200 has a lever 
232 which is rotated about the rotating shaft 231 serving 

so as a fulcrum and rotated in engagement with the paper 
feeding tray cover 200. Th e lever 232 is constituted such 
that it is rotated about the rotating shaft 233 to be en- 
gageable with an engagement pin 234 provided inte- 
grally with the paper feeding tray 202. When the paper 

55 feeding tray cover 200 is opened by an operator, the le- 
ver 232 is pushed down and the engagement pin 234 is 
also pushed downward, so that the paper feeding tray 
202 is lowered and S-size photographs can be stacked 
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on the tray 202. On the other hand, when the paper feed- 
ing tray cover 200 is closed, the lever 232 is ascended 
and is not engaged with the engagement pin 234, so 
that the paper feeding tray 202 is put in a free state. At 
this time, the paper feeding tray 202 is put in a state 
where it is pushed up by the spring 230, and an upper- 
most face of the S-size photographs stacked on the pa- 
per feeding tray 202 is brought in contact with a pick-up 
roller 250 described later. 

[0045] The paper feeding path 203 is formed by 
guides 204 and 205 which are disposed so as to be 
spaced by a predetermined distance and which guide 
S-size photographs stacked on the paper feeding tray 
202 from a feeding-out opening 20C to an automatic pa- 
per feeding opening X which is a second paper feeding 
opening and which is formed between the conveying 
belt 505 and the guide frame 108b. Accordingly the 
frame 108b (cover unit) which covers a portion of the 
contact glass 300 is disposed upstream of the convey- 
ing belt 505 in the original conveying direction, and an 
automatic paper feeding opening X functions as a con- 
veying path (second paper feeding opening) for guiding 
(inserting) an original into a second conveying path 507 
formed between the conveying belt 505 for conveying 
the original and the contact glass 300. The guide 205 
disposed above the guide 204 is connected to a roller 
supporting member 21 5 with a generally R-shaped sec- 
tion which rotatably supports idle rollers 210, 211, 212 
and 213 deflecting the orientation of a S-size photo- 
graph gradually to feed the photograph in the contact 
glass 300 direction in the vicinity of the automatic paper 
feeding opening X (the second paper feeding opening) 
(refer to Fig. 3, too) .The roller supporting member 21 5 
is spaced from the contact glass 300 by a predetermined 
distance and screwed to an attaching face 351 of the 
frame 350 like the rotating body supporting member 
615. These idle rollers 210, 211, 212 and 213 are dis- 
posed to the roller supporting member 215 in a stag- 
gered manner such that adjacent outer peripheries of 
the rollers overlap each other, so that a surface of an S- 
size photograph is reduced from being injured or being 
soiled. On the other hand, a timing sensor 207 which 
detects a leading edge and a trailing edge of an S-size 
photograph according to ON/OFF thereof is disposed at 
a position opposed to the roller supporting member 21 5 
of the guide 204. 

[0046] The paper feeding section 21 is constituted by 
a pick-up roller 250 which feeds out S-size photographs 
on the paper feeding tray 202, a paper feeding roller 
251 W which feeds the fed-out S-size photographs 
downstream, a separating roller 252 which separates 
the S-size photographs fed out by the paper feeding roll- 
er 251 W to respective ones, a pair of registration rollers 
253 and 254 which convey the S-size photograph down- 
ward while correcting an inclination (skewing) of the 
photograph, and a guide roller 255 which reduces a con- 
tact resistance between the S-size photograph and the 
guide 205. These rollers are disposed along the guides 


204 and 205. The S-size photographs stacked on the 
paper feeding tray 202 are inserted in the conveying 
path 700 (the second conveying path 507) via the paper 
feeding path 203 and the automatic paperf eeding open- 
5 ing X by a driving force of a conveying motor M1 de- 
scribed later. 

[0047] The discharging section 60 is provided with a 
paper discharging tray 601 on which photographs 
whose images are read by the carriage 301 are stacked , 
10 the rotating body supporting member 61 5 which is dis- 
posed below the contact glass 300, as described above, 
a paper discharging portion 61 which is disposed down- 
stream of the rotating body supporting member 615 to 
convey a photograph along a paper discharging path 
15 604 guiding a photograph towards the paper discharg- 
ing tray 601 , and a paper discharging sensor 613 which 
detects a trailing edge of a photograph. 
[0048] The paper discharging portion 61 has a curved 
guide 603 forming one side of the paper discharging 
20 path 604, idle rollers 605, 606 and 607 which are dis- 
posed along the guide 603, and a paper discharging belt 

612 which is entrained about pulleys 608, 609 and 610 
and is curved through abutment of the idle rollers 605, 
606 and 607, and which forms the other side of the paper 

25 discharging path 604. The paper discharging sensor 

61 3 is disposed towards the paper discharging path 604 
between the idle rollers 606 and 607. 
[0049] As shown in Fig. 2, the conveying unit 2 has 
the reversible conveying motor M1 which serves as a 

30 driving source and a stopper motor M2 (not shown). The 
pick-up roller 250 and the paper feeding roller 251 W are 
driven via a plurality of gears, and pulleys and a belt 
(they are not shown) according to a normal rotational 
drive of the conveying motor M1 , and the registration 
35 roller 253, the conveying belt 505 and the paper dis- 
charging belt 61 2 are driven according to a reverse drive 
thereof. Specifically speaking, the pick-up roller 250 and 
the paper feeding roller 251 W are rotated in a counter- 
clockwise direction in Fig. 2 according to a normal rota- 
40 tion of the conveying motor M1 , but the registration roller 
253 and the paper discharging belt 61 2 (the driving pul- 
ley) are rotated in a counterclockwise direction accord- 
ing to a reverse rotation and the conveying belt 505 (the 
driving roller 501) is rotated in a clockwise direction ac- 
45 cording to the reverse rotation. The stopper motor M2 
(not shown) is connected to the steppers 508a and 508b 
so as to advance/retract them to/from the conveying 
path 700. 

[0050] Also, the image reading apparatus 1 is provid- 
50 ed, at a position opposed to the contact glass 300 via 
the timing belt 321 inside the image reading unit 3, with 
a power supply portion (not shown) which converts com- 
mercially available ac current to dc current which can 
drive/operate various mechanical portions and control 
55 portions and a control portion (not shown) which per- 
forms operation control on the whole image reading ap- 
paratus 1 , and it is also provided on an upper portion of 
the image reading unit 3 with an operation portion (not 
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shown) on which a mode button for allowing an operator 
to select paper feeding modes described later and a 
start button for allowing an operator to start conveying/ 
reading operations of the image reading apparatus 1 are 
disposed. 5 
[0051] The control portion has a main board for con- 
trolling the image sensor 309 and a CPU block for per- 
forming control processing on this main board and the 
image reading apparatus 1. The main board is consti- 
tuted by a known circuit including a converter for A/D- 10 
converting image data read by the image sensor 309, a 
gate array, a page memory and the like, and it is con- 
nected to a sensor board 325 via a flexible board. The 
CPU block is constituted by a CPU serving as a central 
processing unit, a ROM in which control operations of 15 
the image reading apparatus 1 are stored, a RAM which 
serves as a work area of the CPU, and an internal bus 
connecting these members. An external bus is connect- 
ed to the CPU block. Connected to the external bus are 
an operation control unit for controlling the operation 
portion, a sensor control unit for controlling signals from 
various sensors, a driver control unit for controlling mo- 
tor drivers which feed driving pulses to respective mo- 
tors, a fan control portion for performing ON/OFF control 
on the first suction fan 503 and the second suction fan 
121 , and an external interface for outputting image data 
read by the carriage 301 to an upper device such as a 
personal computer or the like. Also, the operation con- 
trol unit is connected to the operation portion, the sensor 
control unit is connected to the sensor 111, 206, 207 and 
613, the driver control unit is connected to drivers for 
driving the motors M1 to M3, and the fan control portion 
is connected to the first suction fan 503 and the second 
suction fan 121 , respectively. 

(Operation) 

[0052] Next, an operation of the image reading appa- 
ratus 1 of the present embodiment will be explained 
mainly on the basis of the CPU of he control portion with 
reference to flowcharts. When the image reading appa- 
ratus 1 is turned ON, an image reading routine for read- 
ing an image of a photograph is executed. 
[0053] As shown in Fig. 8, in this image reading rou- 
tine, in step S1 , first, the apparatus is on standby until 
an operator pushes the mode button on the operation 
portion. An operator can select either one of an auto- 
matic paper feeding mode for automatically conveying 
one or a plurality of S-size photographs to the image 
reading unit 3 one by one to read an images on the pho- 
tographs and a panorama mode for conveying pano- 
rama photographs to the image reading unit 3 one by 
one manually to read images on the panorama photo- 
graphs. 

[0054] In the next step S2, determination is made 
about whether or not the selected paper feeding mode 
is the automatic paper feeding mode. When the deter- 
mination is affirmative, an automatic paper feeding 


mode processing subroutine is performed. 
[0055] As shown in Fig. 9, in the automatic paper- 
feeding processing subroutine, the control is on standby 
in stepS11 until the empty sensor 206 detects an S-size 
photograph. When the determination in the step is af- 
firmative, namely when an operator puts an S-size pho- 
tograph on the paper feeding tray 202 with its image face 
or reading face directed upwardly on the basis of the 
center reference and closes the paper feeding tray cov- 
er 200 so that the lever 232 and the engagement pin 
234 are disengaged fromeach other, the paper feeding 
tray 202 is ascended while rotating about the rotating 
shaft 231 , the photograph or image face of the upper- 
most photograph is pushed on to the pick-up roller250, 
and the empty sensor 206 detects the S-size photo- 
graph, determination is made in the step S12 about 
whether or not an operator has pushed the start button 
on the operation portion. When the determination is neg- 
ative, the control returns back to step S1 1 , but when the 
determination is affirmative, the conveying motor M1 is 
driven in a normal rotating direction . and the first suction 
fan 503 is actuated. 

[0056] Thereby, the pick-up roller 250 is rotated in a 
counterclockwise direction and the uppermost S-size 
photograph of S-size photographs is fed out from the 
feeding-out opening 20C to the paper feeding path 203. 
The S-size photographs fed out are separated to re- 
spective ones by the paper feeding roller 251 W rotated 
in a counterclockwise direction and the separating roller 

252 and they are individually conveyed downstream 
along the paper feeding path 203. Also, air suction in 
the first suction duct 502 is performed according to ac- 
tivation of the first suction fan 503. 

[0057] In the next step S14, determination is made 
about whether or not the conveying motor M1 is rota- 
tionally driven in a normal direction by a predetermined 
number of pulses. When the determination is negative, 
the conveyance performed by the conveying motor M1 
is continued, but when the determination is affirmative, 
the driving of the conveying motor M 1 is stopped. There- 
by, a leading edge of the S-size photograph is caused 
to abut on a nip point of the pair of registration rollers 

253 and 254 which have stopped to form a registration 
loop so that skewing of the S-size photograph in the con- 
veying direction is removed. Incidentally, the predeter- 
mined number of pulses is set to a number sufficient to 
form this registration loop. 

[0058] In the next step S15, the conveying motor M1 
is rotationally driven in a reverse direction to rotate the 
conveying belt 505 in a clockwise direction and the stop- 
per motor M2 (not shown) is driven to advance the stop- 
pers 508a and 508b to the second conveying path 507. 
The S-size photograph is fed from the automatic paper 
feeding opening X to the conveying path 700 (the sec- 
ond conveying path 507) according to the registration 
roller 253 (the registration roller 254 is rotated in accord- 
ance with the registration roller 253) and its leading edge 
is caused to abut on the contact glass 300, so that the 
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conveying direction of the S-size photograph is correct- 
ed, thereby directing the S-size photograph towards the 
conveying belt 505 side. While the photograph which 
has reached the conveying belt 505 is being sucked by 
activation of the first suction fan 503, it is conveyed to- 
wards the reference position T according to rotation of 
the conveying belt. 

[0059] In the next step S1 6, the size of the S-size pho- 
tograph is discriminated on the basis of the leading edge 
and the trailing edge of the photograph detected by the 
timing sensor 207, and the feeding amount of the S-size 
photograph up to the reference position T (the number 
of pulses) is determined referring to a Table stored in 
the ROM in advance. In step S1 8, determination is made 
about whether or not conveyance of the photograph is 
performed by the feeding amount determined in step 
S1 6 from the detection of the trailing edge of the S-size 
photograph made by the timing sensor 207. When the 
determination is negative, theconveyance is continued, 
but when the determination is affirmative, the conveying 
motor M1 is stopped. Thereby, the rotation of the con- 
veying belt 505 is stopped and the leading edge of the 
S-size photograph is caused to abut on the stoppers 
508a and 508b so that the S-size photograph is held at 
the reading position 800 based upon the reference po- 
sition T At this time, the central portion of the S-size 
photograph is sucked to the stopped conveying belt 505 
over the original conveying direction and the S-size pho- 
tograph is put in the state that it is spaced from the con- 
tact glass 300 by the predetermined distance, as de- 
scribed above. 

[0060] In the next step S1 8, the stopper motor M2 is 
driven in a reverse direction to retract the stoppers 508a 
and 508b from the second conveying path 507, and the 
carriage motor M3 is driven in a normal direction in step 
S1 9. Thereby, the timing belt 321 is rotated in the clock- 
wise direction shown so that the carriage 301 is ascend- 
ed from the home position H. The carriage 301 reads 
the white reference plate 323 while being ascended and 
subsequently it reads an image while it is moving in an 
ascending manner over the distance corresponding to 
the length of the S-size photograph from the reference 
position T. 

[0061] In step S20, determination is made about 
whether or not the carriage 301 is ascended by the dis- 
tance corresponding to the length of the S-size photo- 
graph discriminated in step S16. When the determina- 
tion is negative, the processing in step S1 9 is continued, 
but when the determination is affirmative, that is, when 
reading of the image is completed, the driving of the car- 
riage motor M3 in the normal direction is stopped. Image 
data read from the photograph is stored in the page 
memory in the main board. 

[0062] In the next step S21 , the carriage motor M3 
and the conveying motor M1 are driven in a reverse di- 
rection. The belt 321 rotates in a counterclockwise di- 
rection, and the carriage 301 starts descending towards 
the home position H according to driving of the carriage 


motor M3 in the reverse direction. In the next step S22, 
determination is made about whether or not the carriage 
301 is detected at the home position. When the deter- 
mination is negative, the control returns back to step 
5 S21 where the reverse driving of the carriage motor M3 
and the conveying motor M1 is continued. When the de- 
termination is affirmative, the carriage motor M3 is 
stopped in the next step S23. The reverse driving of the 
conveying motor M1 is continued, and the conveying 
10 belt 505 and the paper discharging belt 61 2 are respec- 
tively rotated in a clockwise direction and in a counter- 
clockwise direction, so that the S-size photograph is be- 
ing conveyed towards the paper discharging tray 601 . 
Also, in step S23, determination is made about whether 
15 or not the leading edge of the S-size photograph is de- 
tected by the paper discharging sensor 613. When the 
determination is negative, the reverse driving of the con- 
veying motor M1 is continued, but when the determina- 
tion is affirmative, the rotation speed of the conveying 
20 motor M1 is reduced. 

[0063] Next, in the next step S24, determination is 
made about whether or not the trailing edge of the S- 
size photograph is detected. When the determination is 
negative, the reduced rotation speed of the conveying 
25 motor M1 is maintained, but when the determination is 
affirmative, the conveying motor M1 is stopped after 
driven in a reverse direction by a predetermined feeding 
amount in step S25. Thereby, the S-size photograph is 
put in a state where it is placed on the paper discharging 
30 tray 601 . Next, in step 526, determination is made about 
whether or not the empty sensor 206 has detected the 
next S-size photograph. When the determination is af- 
firmative, the control returns back to step S13 where 
processing of the next S-size photograph is performed. 
35 When the determination is negative, the first suction fan 
503 is stopped in step S27, and the automatic paper 
feeding mode processing subroutine and the image 
reading routine are terminated. 

[0064] On the other hand, when a negative determi- 

40 nation is made in step S3 shown in Fig. 8, the panorama 
mode processing subroutine shown in Fig. 10 is con- 
ducted in step S4. In the panorama mode, an operator 
opens the cover 101, and inserts a panorama photo- 
graph manually until a leading edge of the panorama 

45 photograph reaches a position between the conveying 
belt 505 and the contact glass 300 (for example, up to 
the center of the conveying belt 505) via the manual pa- 
per feeding opening 10C and the conveying path 700 
(the first conveying path 109). Thereby, the panorama 

so photograph is put in a state where it is placed on the 
manual paper feeding tray 108a. Incidentally, in Fig. 10, 
the same steps as those in Fig. 9 are denoted by the 
same reference numerals, and explanation thereof will 
be omitted and only different steps and different portions 

55 will be explained below. 

[0065] In this panorama mode processing subroutine, 
first, the control is on standby until a panorama photo- 
graph is detected by the empty sensor 111 in step S31 . 
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When a panorama photograph is detected, the first suc- 
tion fan 503 and the second suction fan 1 21 are actuated 
in the step S32. Thereby, the first suction fan 532 and 
the second suction fan 1 20 respectively start air suction, 
and a leading end side of the panorama photograph is 
sucked to the conveying belt 505 while a trailing end side 
thereof is sucked to the suction opening 125 formed in 
the guide frame 108b. 

[0066] Next, the control is on standby until the start 
button is pushed down by an operator in step S33. When 
the start button is pushed down, the conveying motor 
M1 is driven in a reverse direction and the stopper motor 
M2 is driven after a predetermined time elapses in the 
next step S34. Thereby, the conveying belt 505 is rotat- 
ed in a clockwise direction so that the stoppers 508a 
and 508b are advanced to the conveying path 507 (the 
second conveying path 507). A trailing end portion of 
the panorama photograph is sucked according to acti- 
vation of the second suction fan 121 to be spaced from 
the contact glass 300 by the predetermined distance, 
and the panorama photograph is conveyed downstream 
according to rotation of the conveying belt 505 while a 
leading end portion of the panorama photograph is be- 
ing sucked to the conveying belt 505. 
[0067] Next, in step S35, determination is made about 
whether or not the trailing edge of the panorama photo- 
graph is detected by the empty sensor 111 . When the 
determination is negative, the driving of the conveying 
motor M1 and the stopper motor M2 is continued, but 
when the determination is affirmative, the conveying 
motor M1 is stopped after the panorama photograph is 
conveyed by the predetermined feeding amount (the 
feeding amount required for the leading edge of the pan- 
orama photograph to abut on the stoppers 508a and 
508b). At this time, the leading edge of the panorama 
photograph abuts on the stoppers 508a and 508b to 
stop at the reading position 800 based upon the refer- 
ence position T, where the leading edge side of the pho- 
tograph is sucked to the conveying belt 505 by the first 
suction fan 503 and the trailing edge side thereof is 
sucked to the suction opening 125 of the guide frame 
108b by the second suction fan 121 so that the pano- 
rama photograph is put in its supported state. Accord- 
ingly, the panorama photograph is held to the conveying 
belt 505 and the suction opening 1 25 in a state where it 
is spaced from the contact glass by the above-described 
predetermined distance. 

[0068] In the next step S1 8 to step S24, as described 
above, processing similar to corresponding steps in the 
automatic paper feeding mode processing subroutine 
shown in Fig. 9 is performed. In these steps, differences 
from the corresponding step in the automatic paper 
feeding mode processing subroutine include a point that 
ascending and descending distances of the carriage be- 
come longer and a point that a processing time of the 
panorama photograph up to discharging thereof is made 
longer, because the length of the panorama photograph 
is longer than that of the S-size photograph. 


[0069] Next, in step S36, the conveying motor M1 , the 
first suction fan 503 and the second suction fan 1 21 are 
stopped after a predetermined time elapse, and the pan- 
orama mode processing subroutine and the image read- 

5 ing routine are terminated. 

[0070] Incidentally, the image reading apparatus 1 
performs communication with an upper device connect- 
ed to an external interface, and it feeds image data 
stored in the page memory according to requirement 

io from the upper device. 

(Effect etc.) 

[0071] Next, operation of the image reading appara- 

15 tus of the embodiment and the like will be explained. 
[0072] In the image reading apparatus 1 of the 
present embodiment, since the contact glass 300 is dis- 
posed generally vertically and an image on a photo- 
graph is read by moving the carriage 301 along the con- 

20 tact glass 300 in an ascending manner, an placement 
area for the image reading apparatus 1 can be reduced. 
In particular, since a distance L1 from the home position 
H to the reference position T, including a distance re- 
quired for stabilization of the speed of the carriage 301 

25 in order to conduct reading from the reference position 
T stably and a distance required for reading the white 
reference plate 323, is required and a distance L2 cor- 
responding to the width of the carriage 301 is required 
in order to move the carriage 301 up to an upper end of 

30 the contact glass 300 (refer to Fig. 1), the placement 
area is made large in the conventional image reading 
apparatus where the contact glass 300 is disposed hor- 
izontally on a placement face and the carriage 301 is 
moved laterally, because the area of the contact glass 

35 300 is not only increased but also the casing is made 
large by a size corresponding to the distances L1 and 
L2. Since this image reading apparatus 1 is constituted 
such that the contact glass 300 is disposed generally 
vertically and the carriage 301 is moved upward and 

40 downward, the placement area can be reduced by the 
size corresponding to the distances L1 and L2. Further, 
since such a structure is employed that only the first suc- 
tion portion 531 is caused to surround the conveying belt 
505 for conveying a photograph and the second suction 

45 portion 1 50 is not caused to surround the conveying belt 
505, small-sizing of the conveying unit 2 and therefore 
small-sizing of the image reading apparatus 1 can be 
achieved. 

[0073] Also, there are differences (play or allowance) 
50 between the outer diameters of the guide shafts 333 and 
334 and the inner diameters of the supporting members 
570 and 571 , and a downward force of the self-weight 
of the carriage 301 always acts on the carriage 301 . For 
this reason, vibration occurs due to the fact that inclina- 
55 tion corresponding to the above-described differences 
(play or allowance) between the outer diameters of the 
guide shafts 333 and 224 and the inner diameters of the 
supporting members 570 and 571 is repeatedly and al- 
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ternately generated at left and right sides, and the vibra- 
tion is magnified at a descending time of the carriage 
301 as compared with an ascending time thereof. In the 
image reading apparatus 1 , when reading of a photo- 
graph is conducted while the carriage 301 sucking and 
holding the photograph is being moved, though it is suf- 
ficiently possible to conduct reading while the carriage 
301 is being descended, the reading is conducted while 
the carriage 301 is being ascended (step S19), so that 
influence to image quality due to generation of vibration 
at a time of movement of the carriage 301 can further 
be reduced. 

[0074] Further, in the image reading apparatus 1 , a 
panorama photograph inserted from the manual paper 
feeding opening 10C is conveyed to the reading position 
800 (the reference position where the leading edge of 
the panorama photograph abuts on the stoppers 508a 
and 508b) while it is being sucked by the first suction 
portion 531 and the second suction portion 150 to be 
stopped, and it is sucked to the conveying belt 505 by 
the first suction portion 531 and sucked to the second 
suction portion 150 at the reading position 800, so that 
the photograph is held in a state where it is spaced from 
the contact glass 300 by the predetermined distance 
(steps S34 and S35). On the other hand, an S-size pho- 
tograph inserted from the feeding-out opening 20C is 
conveyed to the reading position 800 (the reference po- 
sition where the leading edge of the panorama photo- 
graph abuts on the stoppers 508a and 508b) while it is 
being sucked by the first suction portion 531 to be 
stopped, and the photograph is sucked to the conveying 
belt 505 by the f irst suction portion 531 , so that the pho- 
tograph is held in a state where it is spaced from the 
contact glass 300 by the predetermined distance (steps 
S15 to S17). The distance between the contact glass 

300 and the panorama glass or the S-size photograph 
is about 0.7mm, and an air layer formed therebetween 
is sufficient larger than an interference distance gener- 
ating Newton's rings. According to the image reading 
apparatus 1 , when a photograph is read by the carriage 

301 (step S1 9), a sufficient distance which does not gen- 
erate Newton's rings to the contact glass 300 can be 
formed, so that an excellent image can be obtained. Al- 
so, in the image reading apparatus 1 , since a panorama 
photograph is conveyed in a state where it is spaced 
from the contact glass 300 by the predetermined dis- 
tance while the trailing end portion of the panorama pho- 
tograph is being sucked by the second suction portion 
150, conveyance inferiority due to that the trailing end 
portion of the photograph is suspended and the sus- 
pended portion is sucked to the contact glass 300 (con- 
veyance made impossible or a flaw on an image face 
generated by skewing of the photograph to the convey- 
ing direction or dragging of the photograph sucked to 
the contact glass 300) can be prevented from occurring. 
Since the photograph is held in a state that it is spaced 
from the contact glass 300 at a time of image reading, 
the photograph is prevented from being attached 


(sucked) to the contact glass 300, and such a drawback 
that conveyance inferiority at a discharging time such 
as discharge impossibility occurs or an image face is 
injured due to friction between the photograph and the 
5 contact glass, does not occur. It is also possible to pre- 
vent conveyance inferiority of the original due to con- 
tacting with the contact glass during conveyance of the 
original. 

[0075] Also, in the image reading apparatus 1 , an S- 
10 size photograph inserted from the feeding-out opening 
20C is conveyed to the reference position T by the con- 
veying belt 505 without using the first conveying path 
109 utilized in case of a panorama photograph inserted 
from the manual paper feeding opening 10C, aconvey- 
15 ance distance for the S-size photograph is shortened so 
that a conveying time can be reduced. Further, in the 
image reading apparatus 1 , since the automatic paper 
feeding section 20 which feeds an S-size photograph 
from the feeding-out opening 20C to the conveying path 
20 700(the second conveying path 507) via the automatic 
paper feeding opening X is provided, processing effi- 
ciency can be improved in case that many S-size pho- 
tographs is conveyed/read, and the conveying time can 
further be shortened. In addition, it is unnecessary to 
25 dispose the paper feeding tray 202 for S-size photo- 
graphs with a high frequency in use at a high position 
so as to match with the manual paper feeding tray 1 08a 
for panorama photographs with a low frequency in use, 
operability can be improved. 
30 [0076] Furthermore, in the image reading apparatus 
1, since the reference position T which serves as the 
original stopping reference is disposed at the lower por- 
tion of the contact glass 300 and the stopping member 
508 for stopping a leading edge of a photograph at this 
35 reference position T is provided so as to advance to/ 
retract from the conveying path 700, even when a pho- 
tograph has fallen down at a time of photograph con- 
veyance, the photograph can securely be stopped atthe 
reference position T where an image thereon car oe 
40 read. In addition, since the stopping member 508 is con- 
stituted by two stoppers 508a and 508b and the stop- 
pers 508a and 508b are disposed in a spaced manner 
to each other so as to be able to advance/retract in par- 
allel with each other, they abut on the leading edge of 
45 the photograph at two points so that skewing of the pho- 
tograph in the conveying direction can be corrected. 
[0077] Also, in the image reading apparatus 1 , a pan- 
orama photograph is conveyed to the reference position 
T by the conveying belt 505 while a trailing end portion 
so thereof is being sucked by the second suction portion 
150, but a suction force of the second suction portion 
150 is set to be weaker than a suction force of the first 
suction portion 505, so that a load to the conveying belt 
505 due to the suction force of the second suction por- 
55 tion 150 can be reduced. 

[0078] Moreover, in the image reading apparatus 1 , 
since a plurality of rollers are disposed in a staggered 
manner to the roller supporting member 21 5 and the ro- 
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tating body supporting member 61 5 which are disposed 
in the vicinity of the conveying path 700 so as to be 
curved in a generally R-shaped configuration such that 
outer peripheries of rollers adjacent to one another con- 
tinuously in the conveying/discharging directions of a 
photograph overlap one another, an photograph face 
can be reduced from being injured or being soiled. Also, 
in the image reading apparatus 1 , since the paper dis- 
charging belt 61 2 is formed on the side of coming in con- 
tact with an image face on a photograph in the curved 
paper discharging path 604, the image face can be re- 
duced from being injured or being soiled and an area of 
a photograph applied with a conveying force is in- 
creased so that a nipping force can be reduced without 
decreasing the conveying force. 

[0079] Incidentally in this embodiment, the example 
where the original is a photograph has been shown, but 
the present invention is not limited to the case that the 
original is the photograph. The present invention is ap- 
plicable to an image reading apparatus which reads an 
image recorded on such an original as a postcard, a 
plain paper of A4 size or the like, and particularly the 
present invention is effectively applied to an coated orig- 
inal with a high reflectance, a film or the like. 
[0080] In this embodiment, the example where the 
thickness of a photograph is about 0.3mm, and the dis- 
tance from the surface of the rib 130 to the surface of 
the contact glass 300 , the distance from the surface of 
the conveying belt 505 to the surface of the contact glass 
300 and the distance from each of the ribs 551 a to 551 d 
to the surface of the contact glass 300 are respectively 
set to about 1 mm has been shown, but these distances 
can be changed properly according to the thickness of 
a main original to be read. 

[0081] Further, in this embodiment, the example 
where a photograph is sucked by sucking the photo- 
graph to the first suction portion 531 and the second suc- 
tion portion 150 by the first suction fan 503 and the sec- 
ond suction fan 121 to put the interiors of the first suction 
duct 532 and the second suction duct 120 in negative 
pressure has been shown, but the present invention is 
not limited to this example. For example, such a consti- 
tution can be employed in this invention that an original 
is attracted, for example, utilizing electrostatic force. 
[0082] In this embodiment, the example where the 
stoppers 508a and 508b are retracted from the convey- 
ing path 700 at a time of reading has been shown, but 
such a constitution can be employed in this invention 
that the stoppers are retracted after reading an image 
on a photograph such that the reading is performed in 
a state where the stoppers are advanced to the convey- 
ing path 700. Further, in this embodiment, the example 
where the stopping member 508 has been divided into 
the stoppers 508a and 508b and they are disposed be- 
low the conveying belt 505 has been shown, but these 
stoppers 508a and 508b may be constituted in one 
piece. In this case, the stoppers may be connected so 
as to bypass the position of the conveying belt 505. 


[0083] Further, in this embodiment, the example 
where the panorama photograph is an original to be 
manually fed has been shown (step S18), but process- 
ing efficiency for the panorama photograph can be im- 

5 proved when an automatic feeding system is applied to 
the panorama photograph like the case of the S-size 
photograph . In this embodiment, the example where the 
reference position serving as the reference for original 
stopping is set to the same position as the reading start 

w position has been shown, but the present invention is 
not limited to this example. Both the reference position 
and the reading start position may be different from each 
other in this invention. 

[0084] In this embodiment, the example where the 
15 second suction portion 150 has been disposed up- 
stream of the first suction portion 503 in the original con- 
veying direction has been shown. However since it is 
required only that the second suction portion 1 50 assists 
suction of one side of a long panorama photograph at a 
20 time of conveyance of the panorama photograph con- 
ducted by the conveying belt 505, the second suction 
portion 150 may be disposed downstream of the first 
suction portion 503 for conveyance of a panorama pho- 
tograph. 

25 

Claims 


1. An image reading apparatus comprising: 

30 

a contact glass; 

a conveying belt which is disposed along the 
contact glass and conveys an original to a pre- 
determined reading position; 
35 a suction unit which sucks the original to the 

conveying belt; and 

a reading unit which moves along the contact 
glass to read an image on the original, 

40 wherein the conveying belt is disposed so as 

to form a predetermined distance gap between an 
image face on the original sucked on the conveying 
belt and a surface of the contact glass, and the read- 
ing unit performs reading of the image on the orig- 

45 inal put in a state that the original is sucked on the 
conveying belt during actuation of the suction unit. 

2. An image reading apparatus according to claim 1 , 
further comprising a control section which controls 

so drivings of the suction unit, the conveying belt and 

the reading unit, wherein the control section, during 
a period from a start of actuation of the suction unit 
to a stop of actuation thereof, drives the conveying 
belt rotate so as to convey the original to the reading 

55 position, drives the reading unit move so as to per- 

form reading of the image on the original after a stop 
of rotation of the conveying belt, and drives the con- 
veying belt rotate so as to discharge the original af- 
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ter completion of reading of the image. 


3. An image reading apparatus according to claim 1, 
wherein the conveying belt comprises at least one 
endless belt formed with a plurality of suction holes, 
the suction unit comprises a suction fan which 
sucks air and a suction duct which is formed with at 
least one suction opening and which has a length 
in an original conveying direction longer than that 
of the suction fan, and wherein the suction duct and 
the suction fan are disposed inside the endless belt, 
and the original is sucked to the conveying belt via 
the suction holes and the suction opening according 
to actuation of the suction fan. 

4. An image reading apparatus according to claim 1, 
wherein a paper feeding tray on which an original 
to be read is placed and a paper feeding unit which 
feeds an original to the conveying belt are disposed 
upstream of the conveying belt in the original con- 
veying direction , and a paper dischargin g tray which 
receives an original which has been read is dis- 
posed downstream of the conveying belt in the orig- 
inal conveying direction. 

5. An image reading apparatus according to claim 4, 
wherein the paper feeding unit has a feeding-out 
unit for feeding out an original from the paper feed- 
ing tray, and the paper feeding tray has a urging 
member for urging an original placed on the paper 
feeding tray towards the feeding-out unit. 

6. An image reading apparatus according to claim 1 , 
wherein the conveying belt covers a portion of the 
contact glass, and the length of the conveying belt 
in the original conveying direction is set to be short- 
er than the length of an original with the maximum 
size to be read. 

7. An image reading apparatus according to claim 6, 
wherein a cover unit which covers a portion of the 
contact glass is disposed upstream of the convey- 
ing belt in the original conveying direction, and a pa- 
per feeding opening for inserting an original into a 
conveying path formed between the conveying belt 
and the contact glass is formed between the cover 
unit and the conveying belt. 

8. An image reading apparatus according to claim 1 , 
further comprising a stopping member on which an 
original conveyed by the conveying belt is caused 
to abut to stop the original at the reading position, 
wherein the reading unit performs reading of an im- 
age while moving in a direction of separating from 
the stopping member. 

9. An image reading apparatus according to claim 1 , 
wherein the contact glass is disposed generally ver- 


tically and the reading unit reads an image on the 
original while moving upward or downward along 
the contact glass. 

5 10. An image reading apparatus according to claim 9, 
wherein the reading unit reads an image on the orig- 
inal while moving upward along the contact glass. 

11. An image reading apparatus according to claim 10, 
10 ' wherein a reference position for a reference when 

an original begins to be read by the reading unit is 
provided at a lower portion of the contact glass, and 
a stopping member which stops the original at the 
reference position is further provided. 

12. An image reading apparatus according to claim 11 , 
further comprising: a first paper feeding opening 
which is positioned at an upper position of the con- 
tact glass and through which an original is inserted; 
and a conveying path which guides an original in- 
serted from the first paper feeding opening to the 
reference position along the contact glass, 

wherein the conveying path is constituted by 
first and second conveying paths, the first convey- 
ing path being formed by a guide member disposed 
above the conveying belt and the contact glass, and 
the second conveying path being formed by the 
conveying belt and the contact glass, 

and wherein a second paper feeding path for 
inserting an original into the conveying path is 
formed between the conveying belt and the guide 
member, and originals inserted from the first paper 
feeding opening and the second paper feeding 
opening are conveyed to the reference position by 
the conveying belt. 
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13. An image reading apparatus according to claim 12, 
further comprising a paperfeeding unit which feeds 
an original from the second paperfeeding opening 
40 to the conveying path. 


14. An image reading apparatus according to claim 12, 
further comprising a first paper feeding tray on 
which an original inserted from the first paper feed- 
ing opening is placed, a second paper feeding tray 
on which an original inserted from the second paper 
feeding opening is placed, and a paper discharging 
tray which receives an original which has been 
read, wherein the paper discharging tray is dis- 
posed below the conveying belt and the second pa- 
per feeding tray is disposed between the first paper 
feeding tray and the conveying belt. 
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